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An electronic circntt 

The present invention idates to electronic citouits and particnlarly electronic circuits 
suitable for tenniDBting.a transmission pafli or channel, such as a caimnunicaiian 
netwoik, for example, a transmission Iws netwodc or daisy chain system. 



For the benefit of clarity the pre^t invraitioii wiU be described in idation to bus 
networks. However, the reader will ^preciate that flie present invention is equ^ly 
10 appUcable to othffnetwQifc systems such as, fiw example, daisy Cham 

1.-' 

A bus networic is a plmality of conductws. v*ioh serve as a common connection for a, 
gmxip of devices. Although transmission bus netwoiks may conqniae any number of 
conductors, for sin^ilicily the present invention -will be deectibed in relation to a two- ; 
15 conductor bus network. However, the reader will qjprcdate that flie invention is equa^y 
applicable to netwoiks having mow than two conductors. 

In order to substantially mitigate, or limit, enors in signals being transmitted, 
. maintenance ofthe integrity of the transmitted signal and minimiaingpropagatioii ddlaya 
20 and power consutwption ate importaiit considerations in die engmeering of transmission 
bus networks. 
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These consideratfons are subsfaantially addres^ by tOTnmsitmg the network witib a 
tenninatizig circuit baving Bppsapneite matohing iiDpedance* It Is nonnal practice to 
tennhiate the netwoik at both ends, that is, at the host and at Ihc end node of the active 
netwoik* This is generally carried out by Tnaniml selection and installation of iiie 
5 tenninalion cirauit» whidi typically compiises a t^xninating resistor in series Tvifh a 
tenninating capacitor, A typical network vnll have miilfi-drop cMinectians at nodra, 
which are uxte&ced to local devices. 

A disadvantage of Vnown networks of this type is thal^ upon oconnencc of a f^ult in the 
ID netwcnk system such as, fbr example, an open ciicuit^ the signal mtegnty is losL 

Furthermore, such &nlts are usually difficult to locate within a network and^ in such a 
state, the netwoik is difficult to xnamtain in a stable condition. This result in 
conddersble amounts of time bemg spent locating and fixing the finilt and maintauung 
OOtumunication between the host and the nodes in fte network until the fault is fixed, . 
15 wtiich is undesirable. 

Also, the signal integrity is dependait on the engineer ensuring terminating circuits are 
specified and fitted correctly and that none of the nodes upstream of the end node are 
fitted with tennizBotiiig oinnzits. FurffieiznoTe, if a change or modification is carried out to 
20 the network it is necessary ft»r the engineer to check the impedance characteristics of fiie 
whole netwoik system. Again, this is undesirably time consunung and exp^sive* 
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An object of the preseat tnv^itioii id to provide an electronic circuit enable of 
maintaiaiDg (be integrity of transmitted sigiiials by tenoinatmg lite n^wotk at a node 
thereof. 

5 A SuOrn^ object of tlie present invention is to pravide anode ccmqirisuos such an 
electronic cirottiL 

A fiother object of lbs present invention h to pxovxde a network con^irising a plurality of 
such circuits* 

10 

The present invention provides an electronic ciromi^ enable of tenninating aphtnility of 
conductors at, or near, a node on a network^ compiising detecting means^ operablekto 
detect cunrent in at l^st one of ^e plurality of condactars, and switching means operable 
to ^tck the circuit between being a continuing circuit npon the detecting meansu 
15 detecting a currmt greater than a £rst predetermined threshold^ and being a terminating 
circuit, upon the detecting means detecting current at, or less than, a second 
ptedetennined Ibieahold. 

The terminating circiut advantageously conqnises incqiedance matddng means. The 
20 impedance matdnng means may compiise a tmuinating Te&iator connected in series widi 
a tenninatmg capaciton 
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The lenninatLag cdrcuit is prefesbly connected between the at least one of the pluraKty of 
condUQtoxB and the, or eaoh, of the other conductors. 




The network may he an active network and the node may be the end node of that actrro 
S netwoik- 

The first Ihreshold may be greater than flhe second threshold. 

The detecting means preferably comprises a sensmg lefidstor, connected in seriffi with tiae 
10 at least one of lie pliirali^ of conductors, and means for detecting voltage across the 
sensii^ resistor. The means &r detecting voltage is preferably a diflPerential amplifier. 

The switching means pre&iabty comprises a tcansistor indiBrein the base tennina] thneof 
is connected to an output of the detecting means. The ^Hector terminal of the transistor 
IS is preferably connected to the itttpedance matching means and the emitter terminal is 
pxe&rably cotmected tci the, or each, of the other conductois. 

Hie present invention also provides for a network node comprising an electronic circtlit 
as herein defined in liie preceding six paragr^hs. 

20 

The present invention also provides anetwrafc comprising at least one electronic dicuit 
as herem defined in the preceding six paragraphs. 
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The present invention will now be described by way of example, wife reference to the 
fbllowing drawings, m wMoh: 

Figure 1 is a schemaiic diagram of an electromc ciicuit according to the {^resent 
5 iDveadon; and. 

Figure 2 is sohematic drtsiring of a network comprisiiig the electronic cinaiit of Figure 1 

Referang to Figures I and 2, an electronic circait 10. suitable for terminating a two- 
10 ccmduclor 12a andb netwodc system 14 at; or near, anode 16 disposed thereon, 
comprises detecting means 18, switching means 20 and a tenninating circuit 21 . 

The two-conductornetwork system may be, fbr example, a two-wire transmissioa bxis 
systcm> '-^ 

15 The detecting means ccanprises a sensing lesistcff 22, connected in series wi^ 
condiicktf 12a, and means to detect voltage across the sensing leastor 22 in ^ 
(fifeential amplifier 24. The differential ang»Iifier 24 has first and second inputs, 26 and 
28. and an output 30. The first and second inputs. 26 and 28, are connected to the first 
conductor 12a, across the sensirtg resists 22. 



20 



The switching means 20 compiises a transistor 32 having a base tenninal 34. collector 
terminal 36 and emitter terminal 38. Figure 1 shows a NPN bipolar resistor. However, it 
will be appreciated that other types of bipolar transistot, such as PNP, or field effect 
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transistor, such as a MOSFET, are equally applicsible to woiking the invention. The 
switohing means flglher comprises a limiting resistor 40. 

The terminating circuit 21 comprises a terminating capacitor 42 connected in series with 
5 a tBEmmating leststor 44^ one end of tlie tenninating drointheing comieoted to the first 
conducoor I2a and the other end being connected to the second conductor t2b by way of 
the switching means 20. • 

The first and second inputs, 26 and 28, of the difEerential amplifier 24 are connected to 
10 die sensing resistor 22, such that the first input is connscted iqKHeam and the second 
input downstream of the sensfaig resistor. The direction of flow of current in the first 
conductor is fiom lefi; to right in the drawings. 

The limiting resistor 40 of the switching means 20 is coxmected^ in series, intenoiediate 
IS ^e output 30 of the dif&renlial amplifier 24 and the base tramnal 34 of the transi^r 32. 
The collector temunal 36, of tise transistor, is connected to the temitnaling circuit 21. The 
terminating drcuit is also connected to the first conductor 12a upstream of the sensing 
resistor 22. 

20 The emitter tenninal 38, of the transistor, is connected to the second conductor 12b. 

The current flowing in the first conductor 12a is detected by sensing flie voltage drop 
across the sensing resistor 22. Hie voltage drop is maintained at a minimum value by 
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sdectmg a relatively low valoe fbf tiifi sensing resistor. The voltage drop across the 
sensing reaistar 22 is measmedby Ihe differential amplifier 24. 

JJpan detecting cunenl flowing HHougfa the seasiiig resistor 22 greater than a first 
predetermined threshold the iiqjut differential of the differential anoplifier is significant 
and the ox^tp^ft 3 0 is driven low relative to tiie voltage at the Collector tsnninal 3 6 . 
Thsiefoi^, the switdring Tneans 20 wiU reiuain open and the circuit 10 will be maintained 
as a continuing cireuit. Howem. iipon detecting no cuttCTt flowing 
second predetenmned threshold the differential wfll be higji and the output 30 will be 
hi^ielative to ifae voltage at the conectortemrfnal 36. Therefore, switching means wiU 
switch to connect the tenninatmg dromt 21 second conductors 1 2 b and the netwoA will 
be terminated such that the nrtegtity of signals being transmitted on the network are 
niaiiiiadbQfid. 

Ihe first and second toeshold may be the same to define a switdimg 
&r example, 0 Volts. Alt^tively, the first and secondfinediolds i^^ 
that, fbraxan5>le, the switohmg means mahrtains a «mii^ 

than 3 Volts is detected and switehea to the tenninaJing drcuit if a voltage of 3 Volts, or 
less, is detected. However, it wiU be ^predated that threahoWs dining diffitrent 
voUagra are equally igiplicable to the invention. 



s 

fijeferrix^ to Figute 2, the netwDrk 14 comprises a plurality of nodesie^ to 1 6^ coimected» 
fioin a host 1 7, by the first and sraond conductors 12a and b. Each node 16 conipii$es a 
tespective electronio cironit 10^ to 10^ disposed therein. 

5 Uponafenltocciarin&suchasforexan^ 16^^^, fite cuirent 

fiowing (hiough fhe first condnctcn: 12a to that nodi^ will stqp> or at Irast reduce. Such a 
&iilt causes a mis-match of the in^edance of the network as a whole and therefore th^ 
int^rity of the signals transmitted will not be maintained ev<m in respect of nodes in. 
which there is no &ulL On detection of the changes of current flowing from node 16^ to 
10 16^^ the electronic circuit 10^, disposed in node 16^, switches it fiom being a continuing 
circuit to being atCTnunadng circuit whereby the impedance of the network is matched 
by ^ropriate termination thereby maintaining the integrity of the signals tr^ismitted 
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CLAIMS ; 

1. An electronic ciicuil^ capable of tenninstiiig a plurality of conductors at, or n^9^% a 

5 node on a nelWQifciConqnismg delect^ opsable to detect cuixCTt in at least 
one of ibe phirality of conductors, and switdfamg means operabk to switcli the Qinniit 
between being a continuing circuitp iq>on the deteeting meam deteeting eurrent 
greater than a tet predetenniiied ifaiesh 

detecting meai^ detectmg current at, or less than, a second predetenninied threshold* 

10 

2. An electconic circuit as claimed in Clahn 1, wherein (he tecminaling circuit comprises 
impedance matdiing means. <,:^^ 

3. An electronic cireuit as claimed in Claim 2, wherein the impedance matching means 
15 consprises a tezminadng resistor connected in series with a terniinatiing capacitor* 

4. An electronic circuit as claimed in any of the preceding claims, wherein the netwoxk 
is an active network and the node is an end node of the active network. 

20 5. An elebtamic circxut as claimed in any of Ihe preceding claims 
thre^old is greater than the second threshold 



10 

6. Aa electronic drciut as daimed in any of ft^ 

means comprises a sensing resistor^ conneoted in series with the at least one of the 
plundity of conductors, and means fiwr detecting voltage across the sensing resistor. 

5 7. An electronic circuit as claimed in Claim 6, wfai^rein die means for detecting voltage 
is a differencial amplifi^ . 

S. An electronic circuit as claimed in any of the preceding claims wherein the switching 
means conqirises a bipolar or field effect transistor. 

10 

An electronic cinniit as claimed in Claim 8, wherant^^ 
oixtpnt of the detecting means* 

10. An electronic circuit as claimed m Claims 8 ot 9, wherein the tiansistor is aNPN 
15 bipolar transistor conq)rising a collector terminal, connectwi to the impedance 

matching mesois, and an emitter terminal connected to the» or each^ of the other 
conductors. 

11. AnodeconqmsTnganelectroiucdDrointaBcl^ 

20 

12. A network comprising at least one electronic circuit as claimed in any of the 
preceding claims. 

13. An electronic ciicmt as substantiaUy herein described with tef^^ 
25 the acconq)an}ang drawings. 
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14. A node as substantially hexi^hi described witib reference to as sho\¥ii in the 



accompanytng drawings. 



5 15, A network as substantially hfirein desaibed wifli reference to as shown in the 



accompanying drawings. 



10 



u 



20 
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ABSTRACT! 

An sleclTonic ciicuit &f tettaiaaling a plurality of condactora at a node of an active 
network, coinjirising meaos to detect current flowing fiiEOii^ one of the conducttSB and 
5 ineanstoswitehbetoii«etiacontmimigrare 

maintained, on detecting ciment above a first predetermined teshold, and a tenninating 
cifcuit^ wiierdjy tite networic is terminated Tvil3i an appTCpriatB te rmin a tin g drcuit, vpOA 
deiBction of cunott at, or below, a second ptedetemdned ffareshold. . 
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